The assignment result in our program is stored in an N res × M matrix, where N res is the number of residues in the sequence and M is the number of spectra. Name the matrix as p, and p(i, j) is the number of the peak in the j th spectrum that is assigned to the i th residue in the sequence. If p(i, j) = 0, then it means the i th residue contributes to none of the cross peaks in the j th spectrum.
The mutation operator uses one parent to generate one child. In our program, three mutation operators are designed. The first one is called simple mutation: randomly choose a spectrum index q and a residue k; change the assigned peak number p(k, q) to another peak or 0. The second operator is called exchange mutation: randomly choose a spectrum index q, and two residues k 1 and k 2 (k 1 ≠ k 2 ); exchange the two assignments p(k 1 , q) and p(k 2 , q). The third operator is called multi-exchange mutation: randomly choose two residues k 1 and k 2 ; exchange the assignments of the k 1 th residue and the k 2 th residue in each spectrum. While changing the assignment of a residue, all normal constraints must be satisfied. This means that the possible residue types of the assigned peak given in the peak list should include the residue that the peak is assigned to, and the maximum degeneracy of the assigned peak must not be exceed. These three mutation operators are used for making multiple changes to the previous solution in a single step. Proper design of the operator can prevent the algorithm from being trapped in a local optimum. The users can also design their own operators to make the algorithm work more effectively. Table S1 . GB1 peak lists with 20% consecutive deletion. 
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